One of the most important outcomes in the water balance equation for any natural area or water body is Evapotranspiration and it is also a crucial component of the hydrologic cycle. The relationship of temperature -evapotranspiration was obtained using the Thornthwaite method in Iraq by dividing the area into (7) sectors according to geographic latitude. Each sector has multi meteorological stations where (32) stations were used with different periods of records. A mathematical relationship was obtained between mean temperature and corrected potential evapotranspiration (PEc) with (97.45) to (99.84) coefficient of determination. Mean temperature has a symmetrical decreasing pattern from south-east towards north-west of Iraq affected by Mediterranean Sea climate conditions, while correcting potential evapotranspiration (PEc) has the opposite direction of increasing values due to a direct relationship with temperature.
Introduction
Water is a vital component to the development of any area. The demand of water increased recently because of the growing population, where water for agriculture and other demands becomes limited [1] . Climate and hydrological conditions in any hydrological basin are multi-combined reflection of natural factors of morphology and soil nature, as well as the changing in climate factors that affect directly on hydrological cycle [2] . The water balance equation for any natural area or water body indicates the relative values of inflow, outflow and change in water storage in the area or water body [3] . One of the most important outcomes in water balance equation for any natural area or water body is Evapotranspiration and it is also a crucial component of hydrologic cycle [4] . It can be defined as the combination of two separate processes through which, water is lost from the soil surface via evaporation process and from the crop by transpiration [5] . Evapotranspiration consider a main requirement in planning and designing any irrigation project in arid and semiarid regions [6] . Thornthwaite method is one of the significant methods used to estimate the potential Evapotranspiration (PE) that is based on the monthly average temperature. This method can be appropriately used in arid and semi-arid regions [7] . Thornthwaite method is widely used for estimating potential evapotranspiration was derived by (Thornthwaite,1948) [8] , who correlated mean monthly temperature with evapotranspiration as determined from water balance for valleys where sufficient moisture water was available to maintain active transpiration. Potential Evapotranspiration can be calculated by applying following formula [9] :
PE: potential evapotranspiration, J: Heat Index, j: Coefficient monthly temperature (° C), a: Constant, tn: Average monthly temperature (° C).
Prediction of monthly evapotranspiration can be obtained depending on observed monthly average temperatures at a meteorological station in each year, despite the fact that this formula is shown by many researches to underestimate (PE), it has been accepted widely around the globe [10] . Thus relationship can be estimated between those two parameters in order to facilitate calculation of water balance of lakes, river basins, and ground-water basins as well as reducing cost and time.
The relationship of temperature -evapotranspiration obtained by Thornthwaite method in Iraq is the main objective of this research. Temperature as a key factor controlling on monthly evapotranspiration can be obtained by dividing Iraqi area into (7) sectors according to geographic latitude. Each sector has multi meteorological stations where (32) stations were used all over Iraq.
Iraq is sited between latitude (29.00°-37.22°N) and longitude (38.45°-48.30°E), while climate of Iraq is generally as continental and subtropical semi-arid type whereas the mountainous regions are classified a Mediterranean climate. It is characterized by a very hot summer and a short cold winter and also by the breadth of the daily and annual temperature because of the lack of large water bodies that reduce the coldness of winter and summer heat [11] .
Many pervious studies were used Thornthwaite method to calculate evapotranspiration in specific region of Iraq in order to estimate water balance, while one research has been found using geographic information system to estimate the Evapotranspiration in Iraq according to Thornthwaite formula. This research used (11) meteorological stations to estimate global warming influence on the annual mean value of temperature and yet on the annual mean value of the evapotranspiration for more than three decades in Iraq [12] .
Material:
The materials used in this research were:
1-Annual and monthly temperature records for (32) meteorological stations with their geographic coordinates from date of station operation until 2015 [13] .
2-Thornthwaite formula [8] .
3-Grapher and Surfer programs demonstrating graphs and contour maps.
Methodology:
In this research annual and monthly air temperatures of (32) meteorological stations were used to calculate potential evapotranspiration (PE) using Thornthwaite method. These stations were divided according to Iraqi geographic latitude from (30-31) in the south to (36-37) in the north of Iraq, Table (1) Fig (1) . Calculated potential evapotranspiration (PE) was compared with temperature in all station located in the same sector. Statistical approach was used to identify the types of equations for each group of stations using Grapher program. Finally Surfer program was used to demonstrate contour map of heat and corrected potential evapotranspiration (PEc) in Iraq. Table 2 shows the (7) groups of meteorological stations located in each sector according to Iraqi latitude. Using Thornthwaite formula [8] showed in equation (1,2,3,4) previously, the annual corrected potential evapotranspiration (PEc) was calculated after using correction factor of sunlight duration and number of day light according to latitude, Table 3 . Table 4 shows the mean annual temperature and summation of annual (PEc). Depending on Table 4 , the mean temperature in (32) stations was demonstrated in Fig. 4 , while Fig.  5 show the distribution of correcting potential evapotranspiration (PEc) in Iraq. It seems that mean temperature has a symmetrical decreasing pattern from south-east towards north-west due to high relative humidity rates in the north-west part of Iraq because of its geographic location towards Mediterranean Sea and its climate condition which reduce the mean annual and monthly temperatures. On the other hand the 
